Bilateral stress fracture of femoral neck in non-athlete – case report  by Oliveira, Ubiratan Stefani de et al.
r e v b r a s o r t o p . 2 0 1 6;5 1(6):735–738
S
C
B
n
U
A
L
a
b
c
d
e
a
A
R
A
A
K
F
F
F
H
P
F
F
F
D
h
2
uOCIEDADE  BRASILEIRA  DE
ORTOPEDIA E TRAUMATOLOGIA
www.rbo.org .br
ase report
ilateral  stress  fracture  of femoral  neck  in
on-athlete – case  report
biratan Stefani de Oliveiraa, Pedro José Labronici b,c,∗, André João Netoa,
lexandre  Yukio Nishimia, Robinson Esteves Santos Piresd,
uiz Henrique Penteado Silvae
Universidade Federal de São Paulo, Departamento de Ortopedia e Traumatologia, São Paulo, SP, Brazil
Universidade Federal Fluminense, Niterói, RJ, Brazil
Hospital Santa Teresa, Servic¸o de Ortopedia e Traumatologia, Petrópolis, RJ, Brazil
Universidade Federal de Minas Gerais, Belo Horizonte, MG, Brazil
Hospital do Trauma e Hospital Escola São Vicente Paula, Passo Fundo, RS, Brazil
 r  t  i  c  l  e  i  n  f  o
rticle history:
eceived 17 February 2016
ccepted 25 February 2016
vailable online 2 November 2016
eywords:
ractures bone
ractures stress
emoral neck fractures
ip pain
a  b  s  t  r  a  c  t
Bilateral stress fracture of femoral neck in healthy young patients is an extremely rare entity,
whose diagnostic and treatment represent a major challenge. Patients with history of hip
pain,  even non-athletes or military recruits, should be analyzed to achieve an early diagnosis
and  prevent possible complications from the surgical treatment. This report describes a
43-year-old male patient, non-athlete, without previous diseases, who developed bilateral
stress fracture of femoral neck without displacement. He had a late diagnosis; bilateral
osteosynthesis was made using cannulated screws. Although the diagnosis was delayed in
this  case, the study highlights the importance of the diagnosis of stress fracture, regardless
of  the activity level of the patients, for the success of the treatment.
©  2016 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora
Ltda. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Fratura  de  estresse  bilateral  do  colo  do  fêmur  em  não  atleta  – relato  de
caso
r  e  s  u  m  oalavras-chave:
raturas ósseas
A fratura de estresse bilateral do colo do fêmur em pacientes adultos sadios é uma enti-
dade  extremamente rara, cujo diagnóstico e tratamento representam um grande desaﬁo.
raturas de estresse
raturas do colo femoral
or no quadril
Pacientes com história de dor no quadril, mesmo se não forem atletas ou militares, devem ser
analisados para se obter um diagnóstico precoce e prevenir possíveis complicac¸ões prove-
nientes do tratamento cirúrgico. Este relato descreve um paciente de 43 anos, não atleta,
 Study conducted at the Service of Orthopedy and Traumatology, Hospital Santa Teresa, Petrópolis, RJ, Brazil.
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do gênero masculino, sem doenc¸as prévias, que desenvolveu fratura de estresse do colo do
fêmur  bilateral sem desvio, diagnosticado e tratado tardiamente com osteossíntese bilateral
com  parafusos canulados. Apesar de o diagnóstico ter sido tardio nesse caso, enfatiza-se a
importância de se obter diagnóstico de fratura de estresse, independentemente do nível de
atividade dos pacientes, para o sucesso do tratamento.
©  2016 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier
Editora Ltda. Este e´ um artigo Open Access sob uma licenc¸a CC BY-NC-ND (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1 – Panoramic anteroposterior radiograph of the pelvis
disclosing bilateral cortical interruption of the femoral neck.
Fig. 2 – CT scan image in axial section of the femoral neck
region of both hips, showing a narrow and sclerotic femoralIntroduction
Femoral neck stress fracture is an uncommon injury, and
bilateral fractures are even rarer. This location corresponds
to 5% of all stress fractures, and are more  common among
athletes (11%), military personnel, the elderly, and individ-
uals with metabolic disorders, being rarely found in healthy
individuals.1,2
The homeostasis of bone tissue requires continuous syn-
thesis and absorption of bone components. Under normal
conditions, there is a balance between osteoblastic recon-
struction and osteoclastic resorption.3–5 Osteoclastic activity
reaches a peak at three weeks after the beginning of the repet-
itive stress on the bone.3,6,7 The accumulation of abnormal
mechanical load on a given area of the bone may alter the
equilibrium in favor of catabolic osteoclast activity and patho-
logically increase bone resorption, producing microfractures
in the bone.4,8
Etiologically, stress fractures can be divided into two
types: (1) fatigue, which is secondary to an abnormal stress
applied on a bone with normal structure and elasticity9–11
(in the femoral neck these fractures are often observed in
military personnel and long-distance runners)12,13; (2) by
the impairment of normal muscular force applied to the
bone with poor structure and elasticity9,10,13 (occurs more
frequently in older patients and is often associated with
postmenopausal osteoporosis or other types of osteoporosis
caused by rheumatoid osteoporosis, diabetes mellitus, or use
of corticosteroids).9,10,14,15
This report presents a rare case of bilateral stress fracture
of the femoral neck in a young, healthy, non-athlete patient.
Case  report
Male patient, 43, electrician, non-athlete, smoker, with no his-
tory of metabolic disease, diabetes, impaired renal function,
or use of corticosteroids. He reported pain in both hips for a
year when in professional activity, which reduced at rest. Dur-
ing this period, he was seen in various outpatient clinics and
diagnosed with tendinitis or pain due to overload of the hip
joint, and was treated with non-steroidal anti-inﬂammatory
drugs. Physical examination revealed discrete limping with
painful facies, functional impairment, especially in internal
rotation. Radiographic examination showed a bilateral coxa
vara with cortical interruption and a sclerotic area in both
femoral necks (Fig. 1). CT scan conﬁrmed the diagnosis and
narrow femoral necks were observed (Fig. 2). As the diagnosisneck.
had already been determined by radiography, further exami-
nations, such as magnetic resonance imagining (MRI) or bone
scan, were not necessary. The treatment was ﬁxation with two
7-mm cannulated screws, as the femoral neck was too narrow
for the placement of three screws or a sliding hip screw (Fig. 3).
As ﬁxation was performed in both hips, the patient was ori-
ented to not bear weight for six weeks; thereafter, assisted
loading with crutches was authorized.
Discussion
An epidemiological review revealed numerous risk factors
for the development of stress fractures, including female
gender, age, low bone density and bone strength, low aer-
obic conditioning, low level of physical activity in the past,
smoking, and excessive running.16 Apulia et al.17 found a
correlation between low bone mineral density in the femur
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Fig. 3 – Panoramic anteroposterior and lateral radiographs of the hips showing the ﬁxation of both femoral necks with two
cannulated screws.
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tnd stress fracture in military personnel. These fractures are
lso found in patients with an abnormal femoral anatomy,
enal osteodystrophy, use of corticosteroids, amenorrhea, and
steomalacia.18–24 Most reports of bilateral stress fracture
re related to bone insuﬁciency and are observed in elderly
atients. Therefore, the authors believe that the present case
s truly rare, as it occurred in a young adult with no evidence of
revious illness or metabolic abnormality that could explicate
he fracture.
Naik et al.25 have shown that repetitive activity could pro-
uce an abnormal stress in both hips. Thus, a bilateral femoral
eck stress fracture could occur in non-athlete patients with-
ut bone changes. Some authors believe that repetitive load on
he hip abductor muscles may lead to muscle fatigue and loss
f the shock absorption capacity. Muscle fatigue affects the
osition of the body’s center of mass, and alters the pattern
f stress and strain on the femoral neck. Clinical and biome-
hanical studies have suggested that, due to muscle fatigue,
atients develop a compensatory gait that modiﬁes the forces
cting on the hip, thus precipitating a femoral neck stress
racture.26,27
The complaints include groin, thigh, or knee pain reducing
t rest which may represent a difﬁcult diagnosis due to the
ague presentation of symptoms.2,28 Thus, these patients are
ften treated for muscle strain, tendinitis, or early onset hip
steoarthrosis.29 Pihlajamäki et al.30 noted that these com-
laints should raise a high degree of suspicion for femoral neck
tress fracture in healthy, young, male patients who report
ain in the groin and/or hip during physical activities. It is
lso important to note that stress fractures, although symp-
omatic, are not incapacitating unless they become acutely
isplaced and/or modify the hip joint.25
Approximately 75% of femoral neck stress fractures may
e misdiagnosed or undiagnosed on physical examination.31
hen both sides are involved, the percentage of misdiagnoses
ncreases even further, as they are often undisplaced.32 Clini-
al examination is also non-speciﬁc; there may be pain at hip
otation, especially with limitation and pain during internal
otation.At the onset of symptoms, radiographic examination may
e normal. Usually, radiographs demonstrate bone changes
wo or three weeks after the onset of symptoms; thesealterations are diagnosed in less than 10–29% of cases18,24
During radiographic examination, it is important to keep the
lower limb in internal rotation, so that the entire length of the
femoral neck is better shown. CT scan may help diagnosing,
but MRI and bone scan are considered to be the most suitable
exams for early diagnosis. Bone scan with technetium-99m
(99mTc) is more  sensitive in bone remodeling areas, but it
lacks speciﬁcity due to similar ﬁndings in cases of infection,
osteonecrosis, and tumor. MRI  is considered to be 100% sen-
sitive, speciﬁcand more  accurate for early diagnosis and for
differentiation with tumor and infection.19,23,24,33 The authors
agree with Naik et al.25: when the fractures are evident in
the initial radiograph, there is no need for additional tests to
conﬁrm the diagnosis. In the present case, CT scan helped not
only in diagnosis, but also evidenced a very narrow femoral
neck bilaterally, which helped deﬁne the surgical technique
to be used.
Treatment of femoral neck stress fractures is still a great
challenge for surgeons. Upon radiographic examination, two
types of fracture can be identiﬁed: tension and compression.
The most concerning are those caused by tension, as they may
displace and, if undiagnosed, cause late osteonecrosis of the
femoral head.34 In young and active individuals with bilat-
eral stress fracture of the femoral neck, even in non-displaced
fractures, prolonged bed rest is not recommended or reli-
able. Osteosynthesis and early referral for physical activity are
needed. However, complications such as avascular necrosis,
re-fracture, varus collapse, and nonunion have been reported
after stabilization with multiple screws or sliding hip screw.18
In this case report, the patient was young, active, and the frac-
ture showed no displacement. Two cannulated screws were
indicated for ﬁxation of the fracture. This indication was made
after surgical planning, through the analysis of the CT, which
indicated that the femoral neck was too narrow. Therefore,
the possibility of stabilization with a sliding hip screw was
discarded, and the authors decided to use three cannulated
screws.
The diagnosis of femoral neck stress fracture in young
and active patients without evidence of prior metabolic dis-
ease is difﬁcult to make. If radiographs are inconclusive, bone
scan and MRI (gold standard) are important for the diagno-
sis. Although in this case the diagnosis was late, the authors
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emphasize the importance of obtaining the diagnosis of stress
fracture for successful treatment, regardless of the patient’s
level of activity.
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